Memory consolidation is a gradual process through which episodic memories become incorporated into longterm 'semantic' representations. It likely involves reactivation of neural activity encoding the recent experience during non-REM sleep. A critical prerequisite for memory consolidation is precise coordination of reactivation events between the hippocampus and cortical/subcortical structures, facilitated by the coupling of local field potential (LFP) oscillations (slow oscillations, sleep spindles and sharp wave/ripples) between these structures. We review the rapidly expanding literature on the qualitative and quantitative aspects of hippocampal oscillatory and neuronal coupling with cortical/subcortical structures in the context of memory reactivation. Reactivation in the hippocampus and cortical/subcortical structures is tightly coupled with sharp wave/ripples. Hippocampal-cortical/subcortical coupling is rich in dimensionality and this dimensionality is likely underestimated due to the limitations of the current methodology.
Introduction
Prominent learning theories postulate that memory encoding occurs via an interaction between a 'fast learning' hippocampal network, which underlies episodic memory, and a 'slow learning' neocortical network which extracts the statistical regularities of the world (Buzsáki, 1989; Marr, 1971; McClelland, McNaughton, & O'reilly, 1995) . The hippocampus receives convergent input from polymodal association cortices ( Fig.1) through the superficial layers of medial entorhinal cortex (MEC) and projects to cortical targets either directly or through the deep layers of MEC (Amaral & Witter, 1989; Swanson & Kohler, 1986) . Both the hippocampus and neocortex are reciprocally connected with subcortical areas involved in appetitive and aversive learning, such as the amygdala and nucleus accumbens (Khan and Shohamy, 2013; Stein et al., 2007) . They also receive inputs from multiple neuromodulatory systems (Lisman & Otmakhova, 2001) , which regulate the communication between structures (Benchenane et al., 2010; Goto & O'Donnell, 2001; Roopun et al., 2010) and the hippocampal processing of neocortical inputs during behavior, possibly affecting selection for permanent memory encoding (Redondo & Morris, 2011) . Hippocampal connections with neocortical and subcortical structures show a distinct septotemporal gradient, with the temporal (ventral, anterior in primates) segment of hippocampus connected to prefrontal cortices and medial parts of amygdala/ventral striatum, while more septal (intermediate/ dorsal, posterior in primates) segments are connected with progressively more caudal parts of cingulate cortices and lateral parts of amygdala/ventral striatum (reviewed by Strange, Witter, Lein, & Moser, 2014) . The combination of recurrent connectivity in hippocampal subfield Cornu Ammonis 3 (CA3) and highly plastic synaptic connections within and between the different hippocampal subfields (Andersen, 2007) enables fast information storage in a large combinatorial space of the hippocampal connectivity matrix (Treves & Rolls, 1994) . Furthermore, based on the physiological (i.e. inducible synaptic plasticity in the form of long term potentiation (LTP)) and anatomical characteristics (i.e. reciprocal connectivity with the neocortex), it has been theorized that the hippocampus can store an index to the patterns of neocortical activity representing a particular mnemonic experience or episode. Thus, reactivation of a given hippocampal activity pattern would, in turn, reactivate the indexed neocortical sequence and lead to successful memory retrieval (memory indexing theory; Teyler & DiScenna, 1986) .
Whereas the hippocampus has been implicated in rapid memory encoding and retrieval of recent memories, the neocortex appears to play a more gradual and longer-term role in memory processing. 
